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xr el ofl ^ ^ ~ ^^1 {method and apparatus for 

analyzing a sample using fast Fourier transformation} 

51 2fe £ °^ 4* #51*11 ^1^1 ^ - 

5L 4- H 3^ A, B, C ^ *H ^ 

10 : ^\ *d*r W% 12 : 

14 : c-flol^ 16 = 

18 : ^iL^f 20 : ^^H^f 

33 : oln^l 35 : 
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<io> £ =eHl ^ 71^-i- o]-§-tb £^ ^ ^ ^ , 

jitf ^Ml*>7flfe- ti>H^l 7l^r -tfofl nl^J 3£}]Ei^ ji^ ^-bH ^(fast Fourier 
transformation : FFT) 7)^ °l-g-*H ^ ^ ^14. 

<ii> ^^i^r ^ ^JL nfl^oj ^ofl ir}e} wV£*ll wj^^o.^ 

^^^j7 olt^-. ZL ^ &0^ f ^-71 «K£3l Jl^SLS- ^^Rr^H tfl 

^ ^ ^A]7lfe ^°.5L ^2: 7l#o] ^SlJI 

<i2> a o > 7 ) ^3. 7l#sl ^s]- c^o} ^-§-3 ^ 5£tr Jl °H 4^, # 

7l tiV£^] ^12:^1^^ ^-i"^ Ir^^l #37> ^7^}7ll 

(TEM), ^*1^(SEM) ^ ^ ^ ^11- A}-g-*H a o t- 7 i ^ ^^-g- ^ 

7>€r>ZL ^4- 

<13> ^"71 ^} ^3. sfl^ °1 4*1* ^"Cfl^Cll A>-g-^tr. 
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^£4. ^r, #4 ^4 *}4- ^4^-§- 4£*H £4 4^4 4^ 44 4^4 444 
1- Jltifl^S. ^cfl?V 4<S44 ^-fr #4 44 sfl^o] ol-y- ^-olf- 

4 4^ #4 ^ *3 #4«- #4 44 2fi*i4 344. 

<14> ZL^Jl, ^-^Tr 4^4 ^44 4 5} a q V 7 ] 2- A \ ^ igv}^^ #7} ^ ^ # 

4» f-^- #44 ^ns. &4. W, #71 ^4 ^7} ^430.5. 4 

cfl^b 44 4€4 444s. #4 44 4d#-S- 4-^°-S ^ 5U4. ^4, 

#7] ^ #4* A]~g-^- ^-f 7^4 ^oj gj-Ojofl Sj^-Ol #7] 44 4fi4 

4# -fPf» 4444 **H=- 4^4 #4. 
<is> 444, #4 -f-^- #4±r 44 4€4 #^*Rr #4s 443 £ 

fe-4. 

[#^4 4^4 4fe 7l #3 4*11] 

<16> £ ^l^-^, ^ <3<*H ol^-ol ol^ 7>l- 4^ AS- 4444 44 ^ 

# 4^>Rr4 $14. 

<17> £ ^2^-^^, «V£^l 7]4 #4 i§A^ nj^l sflBi^ A^-g- ^ai 

4 44 444 4# -fHf* 4444 4 4 4^ 4^Hr4 oiuf. 
<is> ^3^3^, ^-4 ^44 4#4 aI^ 7}i- 7}f is 4444 44 #4 

» 4^4^4 a!4. 

<i9> ^ ^vtgcq ^ 4 s.^^ ( «V£^i 7 14 #4 ^4 44 444 ^44 ^4 

4 44 444 44 -fHf# 4444 44 44» 4^4^4 a14. 
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<20> # 7 1 afll^^ ^*>7l ^€r, 0]P1^S ^#*Hr 

-H4r 7 jig.g. ^c^'^-71 o)xj}7]^ ^S^r* ^ cflolEi^. ^#*Hr 

S #7l ^£ 3H^». # 7 1 ^ ^ 7 >» *^*H^ ^^11- 

<21> # 7 1 ^12^-^^; ^*>7l W £ ^-Br, #5.%] #*ll it <8 ^ P] 

4 2fl€# ^-tfl olDj^S ^#*Hr ^74]^, #71 Uj^l 3}]^^ o]i:l^ S #71 Pi 

^ ^3 ^d^# ^*Hr ^711^-, -H^ ^^^1 7l^# #71 o]ul^# ^ 

sHr# ^ cflolEls. ^#*Rr ^711; ^ #7l *HHb1# #7l *M sfl 

iH °1#°1 91^ 7>» #tf*Kr 1W. 
<22> # 7 1 ^:#^7l. ^ £ ^ °H*1» *3#*>7l o] 

*M^&r, JL^r ^feW 7l^# #7l oM*l# ^nf^4 

$^*}7) W + ; ^ #7l £^*H #7l M «8 *H °1 

#°1 5U^r 7V» dlolB] ^Jf« i-tttrf. 

<23> ^-71 ^4^-^^ ^#*>7l ^tt ^£r, ^^l 71^; #ofl ^ # ^. # ^ <*] v) 

^"tfl ojul^S ^#§1-71 W ^^TJJI}-, #7l ^-Cfltb ^flU^ 

°H*l5L #7l PHI 2fl€^ ^*}7} Sftifr ^ ^ofl ^ 71 

^ #71 ol*l*l» c-flol^s ^ c-flolEi ^#Jf ; g 

#71 cflolE-11- #71 fHl Sfl^ofl ol#ol ol^ 7>» ^-^>7l ^ tb 
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<24> ^ofl 9]*}^, &q °§<*<>\ 0}XJ)7]% JH^ ^^ofl ^ 7}^^r f-*H ^^Hr 

1- cflol^S ^ Si4. 44^, #7l HHEil- ^^f-O.^ #7l oj o=j 

3 °1# -H-T-* ^ ^^1, ^Sj-* fl^ ^°-3.>H #7j ^ g #*1 

1- -8-^1 *>»1 -S-8-^" ^ ^*1, ^SL^l 71^- #ofl *g#£ *l*fl sfli^ o1a> o_j=L ^ 

^1 #7l ^ £ #*1» #7l Pi 4 sflU^ ^JSL ^n> c>q^ #7] ^ 

°1# -fHf# 7}^-O.S ^ 

<25> n}-^, M^O} ^ ^ #*]-^ 5)^^ -^^Ofl 3)^0.^ -§--g-^- ^ 

4. ^1, * 0 V^ ^ ^o-ofl^ €l:*SM 300mm 

71^1 *]-g-^ ^4 JL4^olt].. ol^ ( 300mm 7}%2] tfl#o.3. ^ 7^ a 

& X^JfrS." ol^-oj*! 71 

<26> o^}, ^ mJ-t^ #Afl«rJ-7fl ^^§}7lS $4. 

<27> ^ f «^ o^o] ol^xl# ^W4. #71 ^ °l*l*l^r jLtifl^isL ^tfl 

1- §m ?M *HWV4. 4^1, ^7} ^nl^^- ^-g-SH #71 °H 

?H tiV^-Zl^Cf. ZL^l jl , #71 ^ ^7H^1 

igEfl°l sflB^ £*1 7J 0.^^ ^ ^o]v}7\] ^-g-^h ^ &tj-. 

44*1, #71 <3<*^ ^7)^o] ^Bflo^ 5)1^^- ^ ^Jo] u)-^*>4. # 7 1 -71^ 

sl^^Crecess)* sfl€ # ^ $14. nj-qt, 73 °- , # 7 1 <H^*V 

el-o] ^#o^ 31})^^ tifl^i afe- TllolE 4^ *fl#£U, #71 

4^1, #7] ^"^ ^^^1 ti}£^l 71^- #oll ^^SJJL, ^7l^<y ^Eflol jrfl^ 

21-8 



1020020066614 2002/11/19 
* € <8^* 1: ^ &4. 4?1 ^7l^o] 3^3. ^ o-ofl^ Alz]- ^ 

*n€4 °14 -fHf* 444 «H 44 ^-i: O.S ^ $14. 

444. °H, 44 tflolElSl 44^ JL4r 44 4^ofl o^fl 4444- 44 JH 

^ 4sH «i4 4«^, 434 44 4°1, 443 <3<3 (domain)^- ^4^r 4 
44^r 4^14. 4*1, °H4 ^4 ^ <84 4^4 ^43 ^4 ^4^r 

<83°.s 444^ 4^°14. 444, £ 4^*114^ 44 €-4 <S^# 
44 _n4 ^4*1) 44 4*14 #4^ 4-4 ^4^ °3<%sl^ 44*14^ ?H4. ^44 
, 47] jn^r ffeH 44 4*34 ^4^ 471 £-4 o)v)x}^ ^4^# 4fe 44 

4s. 444 ^ &4. <^44, 471 jl4=. ^ofl #$.o_ ^ ^ ^3 

^ zl cfl4-o.s- 47l m^^i 244^ 4^444. 4, 44 4 Y^r 44 44°11 
tfl-sH 47l ji^ ^fsH 444 444^ 344. 47l ^feH 44^ 47l 
444» 34-£ 2 7H^l 44i 445. *J44 ^, 47l 4^ 44°ti 444 444^ 3 
o] 44^1-4. 

444, 471 jl^- ^4°fl 44 4^4 ^44 s^-4 clM^i- 444°-S4 44 
*q c$c^o\] o]^o) 01^ 7I-1- 4444. °H, 47l 1344 3144rr nsflu ^4 4 
4. 47l 3144* zLsflH^. a ^-4 ^-f , «1 34-3 4 4^44 4^1 44 44 £4 
ojAj-o] 01^ 7 >» 444 ^ 44. 



21-9 



1020020066614 #3 2002/11/19 

<30> ZLSjj!, #7l til^Aj-^ol 3\EL*\7} ^AS. 3 ^^H^l ^ £L 

<31> #7l ^ ^^^71 £^ #*H tfl*H t}-§-4 

<32> ^-71 #*lfe &q olul^l- ^^§>7l old]*] -M^* #7l 

olul*! A^JjLo] oll^A-1^ ^A} ^Pl^, ^ ^nl^ ^^- 1- ^ oluf. ZLSm, 

#7l olnl*l» Jltifl^S. ^tfl*Rr %o] 4^1^71 nfl^-ofl £ It^Hfe ^AV ^ 

<33> # 7 ] DflolE-l A^«.-g. A c >7l DflolEl A^W-i, G\ *\ Si\ 

aijiI- -n^ ^feW 7]^# ^r4^ <3^HM^ 413.5. ^ ol^ JjL 

7flo]4. AV7I °l-§-% ^-f , #?1 0^1*11- ^^1- ^ Cflol 

3 3. AJA^ - Ol^ 

<34> #7l #*lfe ^^1- #7l cflo]B) #7l 

# ^^4. °H1 4^, #?1 CflolE-1 ^HKM #71 A^£ dlolE-11- ^A^ 

£.5^ #71 ^ Al^Sl ^ oj^oll °1#°1 7V» ^ SW. °H, #71 Cfl 

olEi ^^-fe #7l ^ol 7}^ ^a^t £fe v\°}3.$- 7 A°] 

4. 

<35> ZL E|J1, #71 #*lfe 4^#eflol«- n] ^J^* Xf-tlrCf. #71 t^^Hif^ ^ 

71 CflolE-1 A^^«» A}-g-*H ^#tt CflolEil- cl^eflol^ ^-7flolJL, #71 ^iL^ 
#71 Cflolel ^*fl ojo^o,! olAVo] 3 -f ^S}^ ^MMt]-. 
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444, #71 T^^M^* AV-g-^-O.^ ^44 #71 £4 <3<*3] 4# o.o # a 

4^ #4 ^iL^-# 4#°1 °X£. ^ ^z}-a} o.s ^ 

5L* ^R^-i: ^ $14. Ofl^l, #71 ^ 9l^r ^ ^4^0.3. 44^ 

^ $14. 

<36> o]^ £4, £ ^ ^ #^1# Al-g-^-O.^ o)u)7)^ f-*> «-A4 ^oj] x> 

^4* ^ $14. ^4, #71 ^fsH ^ o]#igO_2.*\ Tj;^-^ <gJL 

3#(algorithm)#iL5.£ #4 -g-444 ^a]^- ^ oir^-. 

<37> o]^ ( £ «}^^ ^aHU- ^*L^ S^ofl nH!H.43- #^14 ^445- 

^4. 



<39> £ i-i- %V S §}^ > A o > 7 | «^ ^4^(10)^- S^4. 444, # 

7 ] ^43(10)^ 4-§"4^ ^*ll 71^; #ofl *gA^ ^ cgajo^ ^ ^ 3^^^. 

4^ 4445L ^#^& ^ $14. ^4^, #71 -g-4 #4^ #4 4^ 444s 4 

^ S^o} Ai^ €^<5>7l W ^ ^^(12)* 5L^4. °H, #71 ^ ^3gJf 

(12)^7 4^AS #71 44 Sfl^Oj ^J^g. 4^4. 

<40> #71 £4 #4^ #4 4 44* S^f ^4 4«H o^fl ^4 

^» HH^s ^)#44 44^ ^#^-(14) * #71 # 4 3144* £44 
4 #4 4>H1 ^4^1 4 #4 Slfe 7f» #444 41* 3144 
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^^(16)* °H 4^, #7l &q #*lfe #7l cflolE^ ^^(14) ^ #7l 

cflolE-1 ^^-(16)* ol-g-^-o.^ # 7 1 ^-tfl o)xj)7)sL °1#°1 ol^ 7>1- 

^ ^ <r ^4. ^, #7l *H sfl^ ^# ^-o] i-aj-s]^ oi^r 71-1- 4 

^Z>^ ^-o> ^-Olo] o>u|e^ 71 711 #*13 ^ o. f-*H O.S Sj-°J^ *r 5Ufe 

4. s-^1, # 7 1 &q #*lsl ^-f^fe *H1 sflBio| a^sl ^ ol-qel- al^l SflB}^ 

°1# -fHr^ ^°J^l£ 7>^jO S ^Al^ ^ Olcf. 

<4i> SEtV, Aj-71 ^ Aj-7] c-flolE-l ^^-^(14)^Ei cflolEil- cl^efl 

°l*>7l ^ cl^# ell ol^.(20) ^ #7] z\)o)b\ ^^-(16)^1 fi]«fl 3iL*l- 

71 $)^- ^^(18)1- <^7H, a> 7 ] DflolE^ ^jg. HEflH^ 

£^4. 44*1, 2)-^^7> ^Jg. #71 4^«H^-(20)« ^-ol^-O.^ #71 n]Afl 
3fl€S) °1# -n-^» QtQtt T 5U4- ^3-, #7l sfl^o]] c>l# 

nlAfl ^o] 5_<$°.sL ^S\6\ olTlM- #71 *H *fl€ #°fl 4El#ol 

3<H #71 cflolEl #^(16)^ oil- ol# «Va|C.^ ^^>JL, ^i^-(18)» 

^f-sH afl^th 44*1, #71 *H^€ 4^*Kr #71 oi#dfl 14 

^ 2:*1«- ^AlTiO.5. 4)^: ^ #71 4^-1 ri^E^^- ^ ^S. S fl o] ^ 

3}-^7}7> #7l -gr^l cfl# cflolE-H- ^Al^O,^ ^-o]^- ^ olcf. 

<42> #7l £-*] #^1# *l"§-*Hr "o^l W ^1* 4^4 £4. 

<43> £ 2 fe £ 151 #^1# 4-§-^> ^"^ H o^# 44\H4. 

<44> £ 21- *H1 4^°1 S"^ *1^ 4^4. (S21) #7l n) 

*fl 4€£r A>^] Alz]- ^ofl o^efl ^#S|Jl f -t ^^<^1 ^#Slfe 2fl€°14-. 4^1, ^ 
ti J:4^fe ^Bfll- 7^ sfl^olul-. 
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<45> o]6\A\ t ^A> *M1 °M*1* *hfl^4.(S23) °H 

4Eh £ 3°fl Qo], v}4 sflHi^ £fe ^-tfl o]nl ^1(33)1- <r 9X^r. ^ 

^ JL> Aj- 7 ] Sj-tfi^ oleics #7l njAfl ifl^Sl Aj^g. ^*tf.(S25) ^ **H. # 
71 ^11^ ola]^l- jl^t "^H ^ 7l^# ^4^r« ^ 

^#^.(S27) °H^i , #71 HM^S. #71 DlAfl 3^<H| ol^ol flfe 7>» ^ 

^.(S29) 

<46> £ 4^ #71 A, B, C «cHMl rfl^> Shfc4M *H^fe ^ol efl^iM 

<47> £ 4» #2:*^, b, C el-^14 ^o] ^^o] tfl*HM- jl 

^4 71^1 <^tt ^ M-^-^. SE^h B, C 2^1^ 3 -9- , 7^ 

-frA}*V Sfl^-I: #7l 4^ ^H^OI 7^ ^A>^7fl ^4, ^ 

3<Mi4 ^ol, sl-El#(35)ol flfe A 3*<flfe a^J* tfl^<M til^# 

^oj 3f|=l*l7> ^j^-i- ^ 5W. # 7 1 7> <8 

Wr°]i£CL£.*\ °1#°1 ^^*V <$°*o} o]}^ 7>«- ^ °H, #7l 

ttl-eH, #71 3-<^Rr *m °1# ^-"^ ^ v ^ ^ 01 ^ 01 

<48> =L^\JL, #71 JL^ ^fSH 71^-1: ol-g-tb **J U"lH *fl St 

-s.^.^ 276,85151 ^ ^7fl^-*l ^10-185,931^^1 7flAl£lol oicf. ZL&IM-, #7l 
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q]*Vn]^- 276,851s £ ^y^n ^10-185,931^^ #7] Jl^ 

^-sH ^ *3 ^ ^ofl ^§>7ll ol-g.^ ^JIS^, t^^HI tfltb 7l*flfe 

^jl 5M. st>, ^7] 276,851^ ^ ^ 

10-185, 931S^ £^ W 71$ Als.fi] t-llolEil- l^S. ^, 7]§ Als^ 

<49> n&m, ^ £ oj-g.^- ^ t^sJ-I- -g-o^v 

7)| ^ 7l# A]S^ tJ]olE^|# liS *W ^, tfU °1 

<50> ^ i^ofl Sl^, JL^ ^ofl ^ ^-t}o^ Sfl^ ^ ^ ^ 

^ Tpf* ^71 o]Aj- 0.-0! ^dl rfl^V ^51-1- -1- 

4^7l-oi 7H 0 J^oi ^a]o. S ^A]^- ^ 01^ 
<5i> nfeH, ^fi) afl^ofl rcf^ A]^ ^ ^^01 ^Aj-o. ^a1o)1 ^ 

<52> ^HH^r ^ ^ °1 tiV^-^tV ^Alolll- A| ^ ^ $1 *1 ^ , ^ 7^ w_o> 

^ 3^ #«a*Kr *i-7)^ ^ 7 }*m £ *W £ <9^6.SM 
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11 

a) °W*]3, ^*Hr 

b) 4f5H £3Kfast Fourier transformation : FFT) 7]^^ -f-SH ^7} °] 

c) ^71 dH^# ^71 ^ <3<^1 o)^o] 71-1- ##* r ^ 
2] 

^i%hi sh>h, ^-7i ^ ^7)^9l ^m^) ^ 

3] 

3f*r € ^ ^.£-5. *Kr ^ y o^. 

4] 

3# ^^-S. ^ ^ U"^. 
[^^f- 5] 

^U*<H1 &<H>H, ^-7] o]Di^^ ^4 *l--8-*H 4WRr ^-i- ^ 

sls. ^ &q ^ . 
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6] 

f-*Rr ^ ^ 
7] 

it«m 3^ ^H) *V*r ^ y c^. 

[^T 1 * 8] 

# if-^Rr -H^r ^f^H ^ 7l^# ol-g-^V ^ w 0 V^. 
9] 
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10] 

Wfe ^-i: &q 
[^T 1 * 12] 

» 3 SLW^r ?J-g- ^ ^ 

[^t 1 ^ 13] 

A> ^u]^ ; 

=^ofl 71^^; olul^l- ^Sf^» ^ ^H^S. ^^*>7l 
W 1^1 o] El ^« ; g 

-8-71 ^€ 3H*H# £4}sH ^7l PlAfl sfl^j o]^oj ol^ 7}# ##<s}-7j $ 
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[51 11 
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[51 2] 



□ I -Ml nH6!2| o|n|x|# 



□ | A|| BHUSI 0|U|X|i 

AS fit*. 
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